46                      THE ELECTRIC FURNACE
The efficiency of a furnace is the ratio between the amount of heat usefully employed in the furnace and the heat value of the fuel or electrical energy supplied: thus, if 100 Ib. of steel can be melted in a crucible furnace by the use of 150 Ib. of coke, and if 300 lt>--calories are needed to melt i Ib. of steel (this having been determined by experiment), and if i Ib. of coke can furnish 7,200 Ib.-calories (found by experiment), the efficiency of the furnace can at once "be obtained.
•     .          Weight of steel X heat needed to melt i lb._steel_.
Efficlency~ Weight of coke X heat furnished by i IbTcoke.
__. .          r oo Ibs. X 300 Calb.           _       0
Efficiency = - rr — rr^ - prTr- = o.o28 = 2.8 per cent. J    150 Ibs. X 7,200 Calb.                    r
The statement that 300 Ib.-calories are needed to melt i Ib. of steel means, that if to i Ib. of cold steel there could be added 300 Ib.-calories of heat, without any of the heat being lost, the steel would be heated to its melting-point and melted. It is, of course, impossible to do this, but by pouring some molten steel into a vessel of water, and noting the rise of temperature of the water, the numt>er of calories given out by the steel in cooling can be determine d, and this is obviously the same as the amount of heat needed to melt the steel. The number of calories being equal to the product of the weight of water and its rise of temperature, corrections being made for the heat absorbed by the vessel and otherwise lost during the experiment.
The amount of heat needed to melt i Ib. of each of the common. metals, and the temperatures at which they melt, are given in tt».e following table; the figures have all been obtained by experiment, with the exception of the heat of fusion of wrought-iron, which has been calculated:
The figures in the last three columns really represent the amount of heat given out by i Ib. of the metal in cooling from the moltem state to 32° F. In heating the metal from 60° or 70° F. rather less heat will be needed, but on. the other hand, some additional heat; will be required in order that the metal shall be thoroughly melted., and the heat actually needed to heat the metal to a casting temperature will be a little more than the figures in the table.
The amount of heat that can be produced from i Ib. of coke, can be determined by burning a small weighed quantity of the coke in a calorimeter; which is an instrument for measuring the amount of heat that is produced. The amount of heat produced by unit5° C. is about 4.186 joules, making the heat value of ; kw,-second, 0.239 Cal., or 0.527 Calb. vol. i (1901), p. 90; Electrochemical Industry, vol. i (1902-03), pp. 141, 376, 462, Sv76.H ilos pilim, HO
